This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



1 



33. (Amended) A trench-isolated transistor comprising: 

first and second isolation trenches each disposed on a respective side 



^) \ °* a P ortion 0 *\ silicon, the first and second isolation trenches each 
comprising: 

a first Isolation trench portion having a first depth and having a 
first sidewall intersecting a surface of the silicon at a first angle; 

a seconq isolation trench portion within and extending below the 
first isolation trench \portion, the second isolation trench portion having a 
second depth and including a second sidewall intersecting the first sidewall at 
a second angle with respect to the surface that is greater than the first angle; 



W and 
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a dielectric rnaterial filling the first and second isolation trench 



p portions, the transistor further comprising: 



a gate extending across the silicon portion from the first isolation 
trench to the second isolation trench; and 

source and drain regions extending between the first and second 
isolation trench portions andtacross the silicon portion, the source region 
being disposed adjacent one Wide of the gate and the drain region being 
disposed adjacent another sida of the gate that is opposed to the one side. 



34. (Amended) The trench-isolated transistor of claim 33, wherein at 
least some of the first sidewall fonms a substantially straight linear segment. 
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35. Tlpe trench-isolated transistor of claim 33, wherein the second 



angle is between eighty and ninety degrees. 

36. Theltrench-isolated transistor of claim 33, wherein the first angle 
is in a range of from about thirty degrees to about seventy degrees and the 
second angle is more than eighty degrees. 



/^x^l 3"^ (Amended) The trench-isolated transistor of claim 33, wherein the 
pj first deptn is between five and fifty percent of a total trench depth. 
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38. The tronch-isolated transistor of claim 33, wherein the dielectric 
material filling the first and second isolation trench portions has a planar 



surface. 



39. The trench-isolated transistor of claim 33, wherein the first angle 
is in a range of f rorjn about thirty degrees to about seventy degrees. 

40. The treijich-isolated transistor of claim 39, wherein the second 
angle is in a range of from eighty to ninety degrees. 



41 . The trench-isolated transistor of claim 33, wherein the transistor is 
formed as a part of a memory integrated circuit. 
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42. (Amended) A trench isolation structure formed in a semiconductor 
\ -'"l comprising: 

jpQp a first isola \ ion trench portion having a first depth and having a first 

sidewall intersecting a surface of the semiconductor at a first angle; 

a second isolation trench portion within and extending below the first 
isolation trench portion, the second isolation trench portion having a second 
depth and includingVa second sidewall intersecting the first sidewall at a 
second angle with respect to the surface that is greater than the first angle; 
and 

a dielectric material filling the first and second isolation trench portions. 



□ 



43. (Amended) The trench isolation structure of claim 42, wherein at 



y> least some of the first isolation trench portion forms a substantially straight 

b 

p linear segment. 

44. The trench isolation structure of claim 42, wherein the first angle 
is in a range of from about thirty degrees to about seventy degrees and the 
second angle is more than eighty degrees. 

\ 

45. The trench isolation structure of claim 42, wherein the first angle 
is in a range of from about thirty degrees to about seventy degrees. 
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^jj? S^^\~J 4V (Amended) The trench isolation structure of claim 42, wherein the 
first depth is between five and fifty percent of a total trench depth. 



47. Thb trench isolation structure of claim 42, wherein the trench 
isolation structure is formed in a memory integrated circuit. 



D 
Q 

SI 
yj 
O 

o 

S 

a 

□ 



S.UCMJW03IArot.doc A270111061511N 



6 



P/IT-USMM-OO 



48. ^Amended) A memory cell including: 
a capacitor; 



b 
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a trenqh-isolated transistor having a gate, a drain and a source, the 
source being! coupled to one terminal of the capacitor, the trench-isolated 
transistor including: 

first andWecond isolation trenches each disposed on a respective side 
of a portion 9f silicon, the first and second isolation trenches each 
comprising: 



a first isolation trench portion having a first depth and having a 
first sidewall intersecting a surface of the silicon at a first angle; 

a second isolation trench portion within and extending below the 
first isolation trerlch portion, the second isolation trench portion having a 
^ second depth and including a second sidewall intersecting the first sidewall at 
3| a second angle wit^ respect to the surface that is greater than the first angle; 

h 

H» and 

a dielectric material filling the first and second isolation trench 

portions; 
the transistor further comprising: 

a gate extending across the silicon portion from the first isolation 
trench to the second isolation trench; and 

source and drain regions extending between the first and second 
isolation trench portions and across the silicon portion, the source region 
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being disposed adjacent one side of the gate and the drain region being 
disposed adjacent another side of the gate that is opposed to the one side; 
the memory cell further including: 

a bitlitoe coupled to the drain; and 

a wordline coupled to the gate. 



49\ The memory cell of claim 48, wherein the gate comprises 
polysilicor 



\>J ( 5Q. (Amended) The memory cell of claim 48, wherein at least some of 
w \ 
O the first sidewall forms a substantially straight linear segment. 

g ^ — ~ 
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51 . T\he memory cell of claim 48, wherein the first angle is in a range 
of from about thirty degrees to about seventy degrees and the second angle 
is more than eighty degrees. 

52. The memory cell of claim 48, wherein the first angle is in a range 
of from about thirty\degrees to about seventy degrees. 




£53. (Amended) The memory cell of claim 48, wherein the first depth is 
between five and\fifty percent of a total trench depth. 
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54. (The memory cell of claim 48, wherein the memory cell is included 
within a DRAM integrated circuit. 
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55. (Amended) A DRAM comprising: 
address decoding circuitry; 

a group of bitlines coupled to the address decoding circuitry and 
extending in a first direction; 

a group of woYdlines coupled to the address decoding circuitry and 
extending in a second direction, each wordline in the group of wordlines 
intersecting each of \ the bitlines in the group of bitlines once at an 
intersection; 

a plurality of merriory cells each disposed at one of the intersections, 
each memory cell comprising: 
a capacitor; 

a trench-isolated transistor having a gate, a drain and a source, 
the source being coupled tcp one terminal of the capacitor, the trench-isolated 
transistor including: 

first and second Isolation trenches each disposed on a respective 
side of a portion of silicon, \the first and second isolation trenches each 



comprising: 



a first isolation trench portion having a first depth and 
having a first sidev\all intersecting a surface of the silicon at a 
first angle; 

a second isolation trench portion within and extending 
below the first isolation trench portion, the second isolation 
trench portion having \a second depth and including a second 
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sidewall intersecting the first sidewall at a second angle with 
respect to the surface that is greater than the first angle; and 

ia dielectric material filling the first and second isolation 
trenchV)ortions; 
the transistor\further comprising: 

a gfcte extending across the silicon portion from the first 
isolation trench to the second isolation trench; and 

sourde and drain regions extending between the first and 
second isolation trench portions and across the silicon portion, 
the source region being disposed adjacent one side of the gate 
and the drain \egion being disposed adjacent another side of the 
gate that is opposed to the one side; 
each memory cell furtner including: 

one bitline of thevgroup of bitlines coupled to the drain; and 
one wordline of the group of wordlines coupled to the gate. 



56. (Amended) The DRAM of claim 55, wherein at least some of the 
first sidewall forms a substantially straight linear segment. 



57. The uRAM of claim 55, wherein the gate comprises polysilicon. 
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58. jThe DRAM of claim 55, wherein the first angle is in a range of 
from about tthirty degrees to about seventy degrees and the second angle is 
more than ejighty degrees. 

59. Trie DRAM of claim 55, wherein the first angle is in a range of 
from about th\rty degrees to about seventy degrees. 



3 ^ 



/60. (Amended) The DRAM of claim 55, wherein the first depth is 

if 

p between five and fifty percent of a total trench depth. 

O 

H 

|jj 61. Vfhe DRAM of claim 55, wherein the dielectric material filling the 

^ first and second isolation trench portions includes a planar outer surface. 

□ 
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New Claims 



62. A memory bell including: 
a capacitor; \ 

a trench-isolated transistor having a gate, a drain and a source, the 
source being coupled to\one terminal of the capacitor, the trench-isolated 
transistor including: \ 

an isolation trench disposed on a respective side of a portion of silicon, 
the isolation trench comprising: 

a first isolation triench portion having a first depth and having a 
first sidewall intersecting a surface of the silicon at a first angle; 

a second isolationvtrench portion within and extending below the 
first isolation trench portion, the second isolation trench portion having 
a second depth and including a second sidewall intersecting the first 
sidewall at a second angle with respect to the surface that is greater 
than the first angle; and \ 

a dielectric material filling the isolation trench portions; 
the transistor further comprising: 

a gate extending across the silicon portion from the first isolation 
trench; and \ 

source and drain regions extending from the isolation trench 
across the silicon portion, the source region being disposed adjacent 
one side of the gate and the drain region being disposed adjacent 
another side of the gate that is opposed to the one side; 
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the memory cell further including: 
a bitline coupled to the drain; and 
a wordline coupled to the gate. 



63. The memory cell of claim 62, wherein the gate comprises 
polysilicon. 

64. The memory cell of claim 62, wherein at least some of the first 

O sidewall forms a substantially straight linear segment. 

D 

M 

p 65. The memory cfell of claim 62, wherein the first angle is in a range 

9 \ 

B of from about thirty degree^ to about seventy degrees and the second angle 

M> is more than eighty degrees^ 

s 

p 

^ 66. The memory cell of claim 62, wherein the first angle is in a range 

of from about thirty degrees to\about seventy degrees. 

67. The memory cell of c|aim 62, wherein the first depth is between 
five and fifty percent of a total trench depth. 



68. The memory cell of clainp 62, wherein the memory cell is included 
within a DRAM integrated circuit. 
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69. The memory cell of claim 62, wherein the isolation trench 
comprises a\ first isolation trench, the memory cell further comprising a 
second isolatrbn trench, the first and second isolation trenches each disposed 
on a respectiv^ side of the portion of silicon, the second isolation trench 
comprising: 

a third isolation trench portion having the first depth and having a 
third sidewaN intersecting the surface at the first angle; 

a fourtmisolation trench portion within and extending below the 
third isolation trench portion, the fourth isolation trench portion having 
the second depflh and including a fourth sidewall intersecting the third 
sidewall at the second angle; and wherein: 

the dielectric material fills the first and second isolation trench 



i* portions; 

0 

09 the gate extends across the silicon portion from the first isolation 

D \ 

trench to the second Isolation trench; and 

the source and drain regions extend between the first and second 

isolation trench portions and across the silicon portion, the source 

region being disposed adjacent one side of the gate and the drain 

region being disposed adjapent another side of the gate that is opposed 

to the one side. 
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